
oatober I& 1949. 

Dr. Harriett E. Taylor, 
Xnrtitut du Osnetique, 
13 Rue Pierre Curie, 
Pari. , Frame. 

Dear Harriett: 

As you may imagine, I% read your bd, couple of papers with intense 
interest. I wae a little aurprkwd to read your introductory paragraph in 
your JV paper, that nthere hae been little reason to believe that the bac- 
terial cell contains a special genetic subetance.. . .#I, even 88 a mmner of 
apeaking, not 80 asuuh from the outlook of lllg own work, but fro:n the mst 
general considerations. Suoh things as flagellaa, adaptive enzymea, surface - 
q@gena fi. streptococci arid p~~~~~occi, which oan be atripped off, or 
otherwise made to appear or disappear te~rarily, speak aonclurPively for 
genetic material., along the lines of Muller'e argument in his Pilgrim lecture. 
Because the very problm of inheritmce is atill unfamiliar to so many bac- 
terlo3ogist8, 1 am sorry to Bee any concession made along these lines. 

Lately, E&her and I have fourri that E. co11 K-12 is lyaogenic, which was 
quite a surprise at first, because we had been unable to detect the lyaogenic 
phage until we accidentally isolated a sensitive, disinfected clone from 
K-12 which we could use as a detector &rain. This finding iaqpressed us'with 
the fan&L&m, but too often igbored fact that lyscqpnfcity is exceedingly 
uommon, especially among enterlc bacteria, and staphylococci, but may often 
be undetected because the lysogenic bacteria 'show no eyr~ptonrs of infection, 
are vary rarely disinfected, ami a specliic detector strain is nsressary, 
The K-12 lysogenic phage, which we call lambda, does not appreciably influence 
the action of the T phages, but a phage, ~20, hae been isolated fron sewage 
which ia interfered with by lambda, although not itself lysoienic. Resistance 
to p20 is also conferred by the /4 (Vbr> mutation, so that, in a sense, la&da 
ie am$.nfective hereditary factor which mimics the aation of the mutation, Vsr. 
A good many people have been struck with the parallelism between lyrogenicity, 
and transformation, and I a~ strongly inclined to (Someborn's) the pout of 
view that the easiest way to assimilate transfomation is to regzrd it as i.+ 
fsction with an agent which remains mtmomous wit&& the ~*oytoplaa~$~ of the 
cell, r&&her than as a "directed mutation" of a chromosome-looalised gene. 
One of the questions which this viewpoint urgently demands a response to ia 
the range of charaatere, which can be oontrolled by the cytoplasmic syetem. I 
wae a little jolted to mad Austrian and Mmdrs account of protein trsnsfor- 
m&ions (is thirs,by the way1 the sme as your l!X - R ?), and now I wonder how 
wide the range ie going to be. The only other charabter of which a test has 
been reported in the literature saems to be rabbit virulence, which irp not 



transformed. Have you tested other characters, and not published owing to 
negative results? Drug resistance might perha$s be a suitable one. 

We were very distressed to learn of Andre Boivin's death. Ed Tatum 
and I had been trying to get in touch with him for the past two years9 but 
it was only recently that we learned of his illness. Boiuin h@ wparently 
mad8 some mixup in the strains of E. coli Cl-C2 that he brought to the US 
in '46, because we were both unable to duplicate his experiments, and the 
cultures we had disagreed in respect to various cultural characteristics 
from $is descriptions. 

Concerning your JZti paper, there were a couple of points that I perhaps 
did not completely understand, The first has to do v&th the examination of 
TP from the,2-step transformed S-III-N. I got the impression that the source 
cultures for this TP had all been obtained by the action of TP-!J on III-1 
and not by the action of TP-2 on III-l. If this is true, then the only "inter- 
action" that need be postulated is competitive, because the experiment would 
then show that TP-N can displace TP-l..Have you examined the TP obtained from 
TP-2 on III-1 to determine whether it is he&~-~ a mixture? Parenthetically, 
if TP-1 + TP-2 , in the bacterial cell,can interact to produce TP-N, I would 
say that this specFFicG4,l.y points to thuir non-allelism, if the concept can 
be applied at ‘all.. But I don't know how ycu%&ld be able to ruleout subsequent 

%utationstl to TP-N which would then displace -1 and -2. 
If I am gdng to accept competition, it may be arguing the other way round, 

but may I discuss your conclusions (p. 417-S) that the action of TP-N on III-1 
is not dua to rare R variants. Firstly, although itzi& is L critical point, 
the citation for the inhibition by antisarum is a personal co.mmunication, so 
that the dztails are not available. But beyond that, the background experiment, 
involved the inclusion of III antiserum into: a system consisting mostly of 
R cells. In your system, you have a lrzgse number of cells which contain SIII 
and which might absorb most or all of the antibody. I would thihk that+ the 
mechanism of tha inhibition would have to be,woWred out in more detail. 

In a last ditch a##empt M prebserve the notion that l?R, for exam&, is 
a deficiency in R, I would like to raise the improbbbility that the TP-RR 
is the (or a) substance with which TP-R combines within the cell. Then, R might 
be expected to mutate occasionally to FXt, by "attenuation", and that this 
could be greatly accelerated by the competition f w TP-3 bx TP-FR as against 
the TP-ER in the cells. This might be tested by studying the effects of TP-ER 
on the concomitant trafiformation of EX cells by TP-R. 

I hope that you will take this criticism in the friendly and respectful 
spirit in which it is offered, as a token of ti interest and admiration i@ 
your work. I mentioned the point about the test for heterozygo&&ty of TP from 
III-R/-f/-N in an addition in proof to an 55 for Ann. Rev. Yicrob. 1949, but 
doubt that it was sent in on time. 

After ali this, I don't dare say anything about my own work for fear of 
having it chopped off at the neck. We are still working on the diploid hetero- 
zygotes which constitute a fair fraction of the prototrophs isolated from 
certain crosses in K-12. There seems to be a regular elimination, at medisis, 
of a chromosomal segmnt, which includes loci governing maltose-fermentation, 
galactose-fermentatipn, a!ld streptomycin resistance, from the chromatids con- 
'-fbuted by some parental stoc.ks. Fjccept that only a segment is involved, the 

- h8 something like Auerbachs unstable centromere. I don'tbknow yet 
14qrity affects all K-12 stocks, or just those so far used. 



A lot of minor difficulties came up which hindered testing the matter, but 
they should be cleared up soon. Max Zelle, at Cornell now, has been doing 
single cell pedigree studies on the segregation of the heterozygotes, but 
the results ‘make it appear that segregation in multinucle&&e diploid cells 
(which are cytologically very plain) occurs dissynchronously, so that it is 
impossible to analyse the pedigrees in terms of single nuclear events. However, 
he does find the numerous lethal segregants demanded by the published inter- 
pretation of the disttibed numerical ratios, 
are capable of dividing (or of trivid$ng-- 

but singlel multinucleate] cells 
splitting Fnto 3 daughters simult!) 

into sister haploid and diploidylls. Th8 most important point is JZXEEEX, 
however, conclusively established: the segregations are inconSestably from 
single cells. The segregation data leave no question of linkage, but further 
detailed proofs of linearity are a little confused tY!J'e the segmental elimination 
(Ff that is what i& is) that I .m8ntioned earlier. : 

You -may have heard about Cavalli's working on K-12 at Cambridge. He dis- 
covered am Hfr mutant- high frequency of recombination- from which I had thought 
at first to be able to obtain segregating zygote colonies without selection, 
But it turn3 out that, while his Hfr does have a greatly enhanced rate of zygote 
formatitin, that it is still not so high that, as a practical matter, selection 
for prototrophs or tha like can be dispensed with. Cavalli has also found another 
coli strain (BTCC 123, 3. 
I have found another 

coli tVlactici-acidi") which crosses with K-12, and lately 
coli strain which seeras pretty d:finitely now to be recom- 

bining, but is Fn a distinct qating system from K-12. 

Ly lab. here 13 finally organized- not very largeg but COmfortably arranged 
and equipped, with enough room and funds for c" couple of students, working on 
recombination in Salmonella (very encouraging) and the cytology of the diploids. 
This semester, I am first giving a lecture colirse on microbial genetics, primarily 
for majors in bacteriology, .and therefore at a rather elementary level. But 
they are doing very iq811. Esther is finishing hsr thesis on genetic effects on 
relative mut&bility of alleles at the Lac 

h 
locus. I hspe that you will not 

forget to write and let me knorv how you a 8 getting along. 

Snlith best regards, A 

Sincerely, 

Joshua L8d8rb8rg 


